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When Dr. John W. Tliieret published hi.s thou.^htful critique of sex and 
the angiosperms, I found it stimulating. I have always had an active interest 
in sex. According to Thicret (1973) we are in error to apply sexual termi¬ 
nology to sporophytic structures of flowering plants. Such terms as “male,” 
“female,” and “bisexual flowei-.” for example, are inadmissible because 
they arc “misleading,” “incon.sistent,” “inaccurate,” and “supeidluous.” 
Instead we should use “staminate” for “male,” “carpcllate” for “female,” 
and “perfect” for “bisexual.” 

It was my impression that wherever there are structures and functions 
related to production of sperms or male gametes, we used the term “male,” 
and of eggs or female gametes, the teim “female.” I am not quite clear 
as to what is wrong with this procedure as it applies to angiosperms (or, 
for that matter, any land plants, or fungi or algae) whether the stage in¬ 
volved is sporophytic or gametophytic. 

In vernacular the words “male” and “female” have been commonly asso¬ 
ciated with forcefulness vs. passiveness, hard vs. soft, yin vs. yang, hus¬ 
band vs. wife, leader vs. follower, inflexible vs. willowy, and so on—largely 
supposed cultural attributes of man and woman, related to certain kinds of 
family organization and to formerly accepted traditions for behavior, now, 
fortunately, being more or less eroded away. In biology, however, the words 
have a more scientific and precise connotation and pertain to the process 
of sexual reproduction, which comes down to making s])erms and making 
eggs, as well as caring for embryos and .iuvenile diploid stages. In people 
the last is baby care; in higher plants, pi-oviding seed coats and endosperm. 
As soon as “syndromes” of structures and (or) functions become differen¬ 
tiated as part of these basic processes, then they become biologically male 
and female respectively. Below are listed some examples of such differen¬ 
tiation in the land plants, using two taxonomic groups as illustrations: 
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Wht'ii ono is fonconu'd with fiitn'tional aspc'cls of biolot^y, prcciso homol- 
o,i>y of i)articipatin,i4 parts is traditionally thrown ovc-rboai'd—in niy oibnion, 
\vjs(>|>’—in favor of clear t'xi)i'('ssion of roles. The study of analogous striic- 
tiiix's is one of the most faseinatin.u i)hases of modern ecolo.^ieal moi-pholoyy. 
Thus we iKive nouns like arm, beak, eye, ^trazer, herb, le^, predatoi', li'ee— 
W'ords in constant ust- in bioloyy in writiiye and speakiiyy; I)ut involving all 
propf)rlions of homolo.^y and analo,uy. If we rid ourselves of tlu' adjectives 
“male" and "female" in reference to hi,yher plants, we should also include 
in our house cleanin.u such familiar adjective's as cortical, carnivoi'ous. 


embryonic, .ulandular, pedicellate. 



sessile, vascular, winded, and 


the like. Should we delete' all the words based upon the sexual roots “andr," 
“gam,” ".uyn,” and "ov?" Is it better that we u.se “perfect” from some' 
f|uaint antie(uarian concept, or “pistillate," derived etymologically from the 
word for pe'stle {.stron.g ble)le>gical meaning heie'), or “staminate" from the' 
we)i‘d fe)i’ hair or thread (ditto)? 

Fi.gure 1 is a diagrammatic representation e)f the- evolutionary advance- 
me'ut of se'xual elifl'erentiatieen in vascular plants. The* most primitive condi¬ 
tion is that in which one kind of spore and one kind of game'tophyte is pro- 
duce'd. Freem the time it foians in (he si)orangium. the s])e)i-e embodies the- 
ability to produce sex cells e)f both tyi)e's, and the entire sexual gene'ration 
is Ihus hermaiihrodilic. In heterosporous pte'ridophyles, e)n the' other hand. 


the se'X organs are beerne uikui ditl'erentiated gi 


ytes. The' spores pro¬ 


ducing them are dilfere'nt because of divergent preic'csses e)perating in the* 
micro- and megasimrangia, so that the' micre)sporangia pi'oduce etnly male 
spoi’e's and the megasporan.gia female. In seed plants, the ditfere'nces be'- 
eome more and !ne)re profound and involve more and more structui'e's. Fin- 
allv, genetic chaiyges arise' that change the sporophytes themselves. Now 
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1. Diagrammatic representation of the evolutionary 
sexual differentiation in vascular plants. 


advancement of 
























llu' M'xual (lilTi'i'entiation has niovc'cl into the 2u .qeneralioii, and the staini- 
iiat(' plant can produce only sperms and the pistillate only e.e.ys, each iitiliz- 


m 


' its own now very distinctive structures. In the course of th('se basic 

T ^ ^ 

transformations in evolution, we sec' not only repealed paralh'ls to conditions 
known in funyi and aleae (but sure 1 ^ • 


clearly sexual phenomena), but—what impresses me particularly—b('auliful 
conver.eeuces of hi.ehc'r seed plants toward hi.eher animals. It is a r('mark- 
abh' fact that no lower vascular plants are yet known to have evolved 
s('xual dilTerentiation of the sporophylic plant. 

In terms of biological slrate.e.v, just as the 2ii .scrotum is a male structure, 
llu' 2ii microsi)oranyium is a male structure. .lust as ejac-ulalion is a male 
function in mammals, pollen ivlcast' is a male function in an.uiosi)('rms— 
uhelher or not the or.eans involvc'd are homologous. I i)ropose that Ix'th 
words ‘‘inah’” and '‘female’' continiu' to be usc'd, where’ aipiroin-iale, in 
coniu'ction with vascular i:)lants, and that the.v b(' defiiK'd as follows; 
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rophylic or ,uame 



primai'.N’ or secondar\’—adapte'd to or dii'cctly 


or indire'ctls’ correlated with the pi'oduction and ti'ansport of si)erms. 
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.‘\dj('ctiv(' applied to 



charai’te'r-state.s—dii)loid or 



(.((.—adapted to or diri’cll.\' or indirecllj’ correlated with the production and 
functioning of ey.us. Also the structui'es and functions s|)ecifically modified 
for the protection and nourishment of zygote, (‘mbryo, and ge'rmlin.g. 

As 1 see them, the’ advanta.ges of utilizing “male” and "female" in our 
biological (as opiiosed to vi'rnacular) terminology are not only in (a) cutting 

down on iiol\syl!abic \ei'bosity, (b) taking advantage of thc'ir obvious mean- 

—(c) to bring out the 






ings, but also—the most imi)ortant point scie 


iH'inarkable adaptive paralh'lisms and the universality of "sporophytic 
maleness and femaleness, as has evolved separately in hi.gher animals and 


in higlK'i- plants. 

To lecapitulate, in all inobability much of the 
ness" and "fi'inaleness” in such diverse groups of 



'ereutiation into "male- 


fungi. 


organisms as 


animals, red algae, and vascular iilants constitutes analogy. Neverthi’less, 
the' biological functions involved ari' closely similar in thi'ir methods of ac- 
complishment and in their results. Perhaps indeed in some cases 1h(' simi¬ 
larities are not so supi'rficial as to some they may seem, for the possibility 
should be entertained that we are observing homologous genetic potimtiali- 
(ies originating in a flagellate common ancestry long since lost in antiipiity. 

In these terms, a slaminate tree of Salix jrafiilis —in spite of its soft and 
willowy appearance—is just as "male’ as a bull, a stallion, or a billy-goat. 


rii-i'ri:nci’. 
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